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in a time of increased digitization and computer, tige choice of reporting using a paper
instrument might provide additional information about the management praatidekeuse
of data at the establishment.

Research based on the 2010 MOPS provides evidence of the importance of measuring
management préices. In the first study ofariation inestablishmerkevel management
practices within a firm, a research teamsluding economists from the Census Bureau and
partners from StanfordndMIT, finds that halfof the large variation that exists in
managerant practices across manufacturiegtablishmest is explained by differences the
adoption of these practicasthin firms (Bloom, Brynjolfsson, Foster, Jarmin, Patnaik,
SaportaEksten, and Van Reendoythcoming. The research team also finds that
maragement practices are important and significant in explaining differences in
establishmenbutcomes including productivity, profitability, survival, and grotoom et
al. 2013)

The desire to measure differences in management practices beistablismens
within firms as well as across firms led to the development of a unique mailng strategy for
the MOPS thatliffers from the traditionalASM strategy. Undethe ASM strategythe
Census Bureau maisurveys forall sampledestablishments of mukinit firms to the same
addresf cal |l ed t he # bsuadyiarheadgearteas cddréEsstkedVOPS in
2010 and 2015the instrument was instead mailedetachestablishmenin the sampleat the
physical address where that establishment is locateth when theestablishmentelongd
to a multiunit firm. It was in fact found there are differences in management practices
between establishments within firmBioom et al. (2017) find evidence that 40% of the large
dispersion of management practitkbat is present across plants occurs across plants within
the same firm.

Based on anecdotal evidence from the cognitive testing process for the MOPS, ASM
respondents frequently hold financial positions within the firm (for example, Controller or
Accountan}, rather than being plant managers of the type that may hadeebe
knowledge of the establishmenthat is most relevant to completing the MOHS order to
ensure that the respondent with the relevant knowledge received the MOPS, the survey
mailings for establishments of mutinit frmswer e addressed t®& the

When developing thgype and schedule of mailings i ma i | fortthe 201 gy 0 )
MOPSthej oi nt research team as weHcbnonyWidest af f

! Several other surveys mailto the physical addresses of establishments that are paut it finafis , including

the Quarterly Survey of Plant Capacity Utilization and the Manufacturing Energy Consumption Survey.

2 For mae information on cognitive testing for the MOPS, see Buffington, Herrell, and Ohlmacher (2016).
®Forsingkunit firms, the survey mailings were sent to
Business Register where available and lefnk otherwise.
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StatisticsDivision (EWD) basedheir decisionson the 2010 mail strategZhangein the

strategy in 2015 resulted froomanges in Census Bureau standasisvell as thattempt to

not reproduceerrors that occurred in 2020The 2015 MOPS mailings includean inital

mailing, a due date reminder caade-mailng to establishments that were initially deemed
undeliverable by the U.S. Postal Serviadirst follow-up mailing, and a second folleup

mailing. See Tablel for mail operations and dates fath survey gars ofthe MOPS.The

Census Bureau sends and receives all physical mail through the National Processing Center
(NPC), located in Jeffersonvile, IN.

Initial Mailing

During the initial mailing,the Census Bureau sent respondarps.cket that include a
cover letter that descridehe purpose of the survey, th@tutesauthorizing the collection
andguaranteeingconfidentiality, login information for internet response, and the due date
(June 24, 2016)The packet alsmcluded a flyer thatgavegenerainstructions about
reporting and where to seek help if needed. Last, the pmcketed the paper survey
instrument, Census Bureau form MB002.

Due Date Reminder Card Mailing

In 2015, all survey respondentgho had not requested an extengieneival the due date
reminder card mailng.n 2010, neither apecific due date nor a due date reminder card were
used; this has since become a standard for Census Bureau economic surveys. In 2010, the
inttial mailing asked respondents to report within the 3gsdster receipt of the packet.

Undeliverable as Addressed Mailing

The U.S. Postal Servicd@ SPSyeturned some packets to the NB&Lause th&/SPS
could not find the addres§he Census Bureau considers suchpacdkéelsnde | i ver abl e
Addr e s s e d dhe JAAARSMaplishmdntvasa singleunit, the Census Bureau sexit
future mailingsto the same address, even if the packet was intially UARased on Census
Bureau experience in handing UAAs, thiSPSis occasionally successful in delivering
additiond mailings to respondents whose initial mailing was marked UBA the other
hand occasionally théJSPSwasunable to deliver subsequent mailings to addresses from
which they did not returtthe initial mailing as UAAIf the UAA establishmentvasa part ¢
a multtunit firm, the Census Bureau resém packagealong with packages for any other
UAA establishments belonging to the same businesee ASM business address duriag
specialUAA mailing operation

4 For 2010, the methodology usedto constructthe MOPS mail file generated a smaller mail file than the ASM mail
file, and the first followup mailing was accidentally sent to some respondents who had already submitted their
responses.
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As a policy, he Census Bureau considers any UAA establishment to be UAAhentil
NPC receives paperresponse to the survéyr the establishmentThus, if a respondent
receives a subsequent mailing and does not respond to the survey, submits an electronic
responsed the survey, or otherwise contacts the Census Bureau to resolve the case (for
example caling to inform the Census Bureau that their establishment is closedai¥ out
scope) the CensusBureaucontinues to consider that establishment UARat is, an
estblishment can be flagged as UAA and stil have responseBitause UAA status does
not prove that an establishment has closed, UAA establishments are considered eligible for
collection. Thus, ther than the UAA mail operation, UAA status does not irhmandiection
or processing

Follow-up Mailings

In 2015, the Census Burearonsideredespondents eligible for the next mailingthiey
hadnot requested an extensiomerenot an active referral, dradnot received a valid check
in code from either thegper or electronic collection system active referralis a case in
which a respondent contacted the Census Bureaasrontacted by the Census Bureau
with a problem related to their reportinghe NPCgave each paper submission a chiack
code anatheckin timestamp (time and datapon opening the package and scanning its
barcode Electronic instruments recett@ checkin code and timestamp when thexere
coleced in nightly batch processin§eeSection 3 for information on the batch processing
of electronic submissions

First follow-up madlings for respondents who did not respond by the due idelsled
only a letterfor both the 2010 and 2018OPS For the MOPS 201%he Census Bureaent
these followup lettersafter the due datendthe letter stat# i1 P adget respond within 10
days ®he £cond followup mailing included both a letter with the same past due language
anda form

As part of the collection strategy, the MOPS mail sample was created by supplementing
the 2015 ASM méifile (createdin January 2015) with cases determined to be eligible for the
ASM based on updated information in the Business RegBter Census Bureapplied the
same selection criteria for the selection of ASM cases to the Business Registerijust prio
the mail out of the MOP Because the 2015 MOPS mailed several months after the 2015
ASM, new establishments of meitin i t firms ( A-dopetmamfaciuringpr ne wl \
establishments that were identified in responses to the 2015 ASM and patbeeBusiness
Register werdcluded in the first follomup mailng for the 2015 MOPS

®*Bloom et al. (2013) calculate the survey response rate forthe MOPS 2010 as the numbeiind divedd by

the number of mailed packages less UAA establishments. Forthe MOPS 2015, having at least one URAA check
does notestablishthat the unit shoutd be considered as part ofthe overallsample since it is possible to have a
UAA checkin and have a subsequent package successfully delivered, regardless of whether or not aresponse is
returned.



Respondent Correspondence and Duplicate Mailing Issue

Th e Ce ns usBusiBess Help 8ité (BH$rovided an FAQ pagendallowed
responderstto print copiesof the MOFRS survey instrument, send questida an analgt
through a secure messaging centerequest extensien Respondents could request
extensionsthatcould extend the reporting period until the end of the collection period
Respondents who requested exi@rs were excluded from followp mailings.

The CensusBureauprovided a phone numbéor respondents tase tospeak with a clerk
at theNPC. Training materials prepared for the clemksluded information onhow to
respond taquestions on repang if the establishment wawot in business in oner bothof
the periods covered by the MOPS sureey the respondenbelievad theyhadreceivel the
form in eror. Clerks who could not resolve issuederredhose issueto headquarters for
further revew (U.S. Census Bureau, 2016)he aline FAQ andheinstructions for the
clerks includel the same information; for additional detail see Appelix

After the initial 2015 MOPS mailing,someMOP Srespondentgontactedhe Census
Bureauindicating thatthey receivedwo or more MOPS initialmailout packageto a single
establishmentocation It wasdeterminedthat justover 800multi-unit establishmentsn the
MOPS sampleshared theiname street, anaity with another establishment ithe mail file
resulting in these duplicate packagésrther research indicated that when an establishment
had a duplicate, the duplicate belonged to the sameunititiorganization (firm) It was
determinedthat duplicates couldriginate from duplicate records withthe Business
Register(which is the source of the MOPS mail file) representases for whicmot enough
information was availablevithin the mail file extracted from the Business Regidier
differentiate between separate physical establishments.

A few hundred of theluplicate establishmentslid haveunique store numbsror NAICS
codss listed in the Business Regist@neaningtwo differentestablishmentsnay existbut
sharename andnailing adiressnformation within the Business Registé~or the 2015
MOPS, he store numbeand NAICS codevas loaded o the processing systemndthe
clerksworking in the telephone call cent@viewedstore numbes and NAICS codes with
any respondent that calleboutduplicate package# an effort to resolve whether the
duplicate packages wettge result of duplicate records in the Business Regsterere
meant for delivery tanique establishments

Some respotentswho receivediuplicate packagesubmittedonly one responseWhen
telephone contact information was availableZemsus Bureau employee caldéwse
establishmentsn order to resolve the issue surrounding the duplicate pacWéuenthe

®In some cases, a single establishmentthat producficsigt values of products across more than one NAICS
code may report different NAICS codes separately forthe ASM. Internally, the Census Bureau refers to these cases
as fAsplitters. o These splitters maggeshave accounted fo
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CensusBureas employee and the respondent could identify multiple establishyinets
employee askerkspondents to delivahe duplicate package to the appropriate
establishmentWhenthe Census Bureau employee and the respondent identified true

duplicate recordghe employee flagged the recoriisthe processing system araviewed
themwith the Business Register staff.

2.2. ICADE

For the MOPS 2015hé Census Bureaused itsintegrated Computer Assisted Data
Entry (CADE) system to process paper forrfaper dta pr@essingoccured at NPC After
acheckin operation formswerebatched and scanneainda batch number aralsequence
number within the batctvereassigned to each formptical mark recognition (OMR)as
applied to all checkox item datand optical chaacter recognition (OCRyasapplied to
numeric dataClerks then viewed the images from the scanning operation and keyed the

remaining text box temsrhe Census Bureauef er s t o t hese items as
(KFI).

The CensusBureautrainedclerks onthe specifics of the MOPS instrumer@ertain rules
such as character set restrictions or range exditsstrainedhe clerkswhenthey keyed
fields. For example, itemthat askfor a percentage valugad a range edit restricting the
response to the range [0,108|ny reportedvalues out of this rangeeretop-codedto 100
during the keying procesandthe item receivel a flag. If therewereany stray marks on a
page containing only check boxaSADE generated pageflag so that a manual review
could take placeFor pages with writen data itemsjCADE assignedstray mark flags to the
nearestvrite-in item. See Table for the set of edits applied to MOPS data during the KFI
operation. See Tabkfor the set of flags used during keying (including the page flag) and
their description.

The Census Bureau storesages of scanned paper instrumeagsP DFdor referencen
the Feith Document Database (FDBystem Within FDD, a user can uséd Census &reau
surveyrespondenidentifier to locate the scanned forrMata were output after the keying

operation to ASCII data wusing the Census Bur

These SDO records were sent niglyprocgssngo t he
system for ingestion and processing, as described in Section 3 below.

2.3. Centurion

The Census Bureau has used a secure online repappigation called Centurion for
select economic surveys and censuses since 2008 (Ahmed and Piestol20CBnsus
Bureauutiized tis system for both the 2010 and 2015 MOR&spondents received
unique user ID and corresponding password for logging into Centurion printed on both the
paper copy of the survey instrument and the instruction lgé¢raccompaied the formas
part of the intial mail packagdhe user ID and passwongrealso reprinted on each
reminder or followup mailing sent to the respondent.
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Respondents who choseenter data electronicallwerefirst presented wittname and
addressnformation from the Business Register (BR) that was used to populate the inttial
mailing. The respondent tiahe abilty to edit this information if desired before responding

to the MOPS questionnair€€enturion then presenteliet MOPS content in sequentiaider.
For most questions, Centurigmesentedne numbered question per screen.

For Section O Uncertainty, the MOPS team chose to present two questions per screen.
Section D consisted of eight questions in four pairs. In each pair, the first questmhf@sk
the values of a variable of interest for reporting periods 2015 and 2016. Because respondents
completed the survey before the end of 2016, the latter value is a partial forecast. The second
guestion in each pair asked for a fpeint forecast forlte same interest variable in 2017. To
aid respondent understanding of these questions, the MOPS team chose to present the pairs
of questions referring to each interest variable (shipments, capital investment, employment,
and materials cost) on the samesgerin CenturionSee Figure 1 for an example of a pair of
guestions from Section DUncertainty from the Centurion instrument.

For most questions on the instrument, excluding item883@l5, and 46he MOPS
asked respondents to complete the itwth for the current reference period and darecall
period five years prior.Centurion presentedhe recall periodabovethe current reference year
on the screen for the Centurion instrumehihis reflects the fact that the recall penwedsin
a column tathe left of the current refence year for most items with a recall component on
the paper instrumenSee Figure 2 for an example of the standard p@agand Centurion
(2b) question presentatioi.he exceptiongo this rule werdéems 27 and 28, whickach
include two tables. On the paper form, the table for 2015 responses préwetble for
2010 responses for each iteBased on evidence from the usability testing of the instrument,
the MOPS team chose to revetisie ordering of tables within itesn27 and 28 relative to the
paper form This decision ensurezbnsistencyin the ordering of the recall and current period
guestionswithin the electronic instrumentSee Figure3 for a comparison of the paper and
electronic presentations of items 27 a8d 2

After entering data on each screen, the respondenthbaoption to click on a button that
r e &Sdve and Contnued6 Cl i cking aodhhé hisespanhtdent 8avdat a
and advanagthe instrument to the next scre#frihe respondent ebedthe instrument
with o u t s &ave and Contigydeoh a particular scree@enturion would not save any
data entered on that scre@enturion would have savedydata from preceding screens
where the respondent .@id press fASave and Con

If therewereany issues with the entered data at the time that the respandesé the
fiSave and Contindgebutton, she receivd a message in red text at the top of the page
detailing the issuelf shehad not answered a question on fege the fiSave andContinued
action produce a warning in red texprompting the respondent tanswer theelevant
guestion The Census Bureau calls these messéagedd iExasnpled of issues that generhte

8



edits include failure to respond to all or part of an item orhikelds thatlid not sum to
100% in items 31, 33,35, and3F.or t he MOPS, emgdwed Thates,dfthe s o0 wer
respondent cliokd 0 nSave and Continde a gai n awmMasdgeneratddlsiee advaliet

to the next screen, regardless of whetherobttime issue hbeen correctedSample edit
language for item 1 is visible in Figuee

I n addi tSagerand Cantndeh d ufit ovasa | s hhea e Pr thati ous o b
allowed the respondent to return to the previous screen. Until the respondesedraall of
the screens associated with the items on the surveypslieonly navigate the Centurion
instrument using these two buttor@enturion automatically cleared alteviaus edits after
the respondent navigat¢o another screeithereforejf the respondenteturnedto a screen
with outstanding issues aattempted o cSavecakd Céntinyedenturion generatettie
soft editagain

Once the respondehadviewed all ofthe content of the MOPS questionnai@enturion
presented hewith a review screen. This review scrdisted all questions on the survey as
hyperlinks that navigatedirectly to the specifiquestion Any questionwith unresolved
issueshadthe number oissues listed beside the link to tipgestion. If the respondent
navigatel to a specific question, sl@dthe option of returning to the review screen
changing or adding to a previous inpatd theability t oSav@ and Continue 0

The review screen alsafferedthe respondent the opportunity to submit her data. Upon
submission,Centurion generateah SDO that the Census Burgaocessed through the
Standard Economic Processing System (StER 8Yéldiscuss processing at length in
Section 3.1 below. Cenian offeredthe respondent the option of printing a PDF of her
responses for her recordfter she submitted her data

If the respondentlid not presghe fiSubmitd button, Centurion did not generate@DO,
and theprocessing system did not automaticalyad in thedata.After the collection period
ended, the Census Bureau collected approximately 1,100 records of respondents who
completed the key items for tabulation (see Sectionl®iByvho did not submit their data by
pressing the n&maboniax 0 Thius t ddatoa dumpod was co
format and added to the processing system by Census Bureau staff prior to the start of
processing the survey collection

Several elements of the Centurion system mayegeneratd meaningful differaces in
the quality of responses received versus the paper forms. As noted @eoti&jon
generatedoft edits when themereissues with datantered by the respondeot an item.

"Note that ifa changewas made in response to an edit that either failed to correctthe issue or generated a different
issue, no edit was generated when the respondent pres
issues, including thee that did not generate additional edits, were displayed on the review screenthat appeared at

the end ofthe surveyinstrument.



All questions generated a soft edit when the respondent failed todegpan item on the
screen. The presence of these auig/ havegeneratd higher item response rates through
various channel&sor exampl e, these edits may have dr:

unintentionally skipped itemdAdditionally, respondents mayave feltcompelled to revisit
intentionally skipped items and provide respornsasauséhey received edit messages.

Particularly on Section D of the survethe edits provided guidance beyond simple
completion For example, each of Questions 31, 33,8% 37asked respondente provide
likelihoods that each of five possible forecast outcomesld occur. These likelihoods
should havesummedto 100% for each item. On the paper instrument, therga prefiled
box at the bottom of the column where the respondeote her likelhoods that indicated
that the sum of the column should be 100%. In Centurion, thisMasdynamic, making it
easierfor the respondentb see how shieasallocated the likéddoods as she respaito
eachitem. If the surwasnot 100% Centurion generateal soft edit.Centurion generated
similar soft edits if the respondedid not provide five projections and corresponding
likelihoods or if the five projectionsverenot in ascending order.

Centurion also preveatl certain logical errors imultiple-choice questions. For example,
on items wher¢he instructions reads el ect one responsddnétor each
allow for muttiple selections within the itesn In 2010, Centurion prevented respondents
from selecting certain combinations of responses in items wimernastructions read s e | e c t
all t hat appilemthréeaskenfr H oewx afmpd euent |y wer e t he
indicators reviewed by managers atthis esb | i s Im @g0dréspoadents could not
select ANever 0 yansdu cahn oa sh efr Yodbatha dgguod-orotfOP& Dai | y
2015, it was determined that a respondent could conceivably have some key performance
indicators thatverecollected but aver reviewed while other indicatogerereviewed daily
and so for questions of this type multiple selectiohany combination of variablesere
allowed in 2015

Finally, Centurion automaticaly enfadthe skip patterns in the questionnaire. For
instance, if arespondent ansedii No key performance indicators
two, the paper fornmstructed heto skip to tem six. If completing the survejectronically
Centurion automaticallyskipped the screens for items three through five when the respondent
answered ANo key performance indicatorso for

Therewasan issue with Centurion thatadeit possible forespondents to submit data
for items that they should hasg&ipped Consider a respondentwbd@n ot sel ect fANo
performance indicatorso f odiemothréethsoegla fives 1 n it
and therproceeledto completethe rest of the survey. She readti® review screenand
decidal that twould havebeenmor e accurate to select fANo key
both years in item two. She retedhto item two and changeher responsedf she presse
fiSave and Continge at t h ivsouldphavigumiped to iterh eix. If she pressdi Rigrn
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to For m Rwould baweeturredtditiee review screen. No matter i selection

was madeCenturion retainethe data that she previously entered in items three through five
and included the data in the SDThe responderntould no longer seéhat data. In fact, the

only way for her tchaveseanthe datavasto change her responses to item two again.
Preliminary research from the MOPS 2010 suggests that this did not occur in 2010 afthough
it was possible.

3. Processing and Estimation

Both iCADE and Centurion produce SDOs, whitlie Census Bureaarocessed using
the Standard Economic Processing System Il (StEP®/H)detail his processing system in
section 3.1The Census Bureau ubthe data processed through StEP® produce official

pubication tablesas well as a research data.file also describe thmethod of generating
the derived items from the raw data for use in official output below.

The Census Bureau did not USEEPS Il or its predecessor, Legacy StE®$rocess the
MOPS 20D. Insteadthe Census Bureaecurely made theaw SDOsavailable to the
MOPS sponsors, who processed the datheifrederal StatisticaResearch Data Center
(FRDC) system using STATA. Because the MOPS 2010 was a pilot stineeensus
Bureau did nopublish official tables.Insteadthe Census Buregaroducedapress release
and corresponding working paper detailing inttial findings from the survey (Bisat,
2013) The research data file developed by the MOPS research teamis available foe@pprov
research projects as part of the FSRDC sy$tAfter validation exercisewereperformed

on the2015 MOP Sdatg the Census Buregurovided a similar research filfor approved
projects through the FSRDC systeaescribed in section 4

3.1. SteEPS I

The Census Bureau introduc&EPS Ilin 2014 as a replacement for the original StEPS
syst em, now c¢ ald(Rudseli0R)StERSy agSnerklire® processing
system that consists of standard data set structures and integrated module svthaseadao

perform the necessary tasks associated with each step of the survey lifeAbyudel (and
Tasky, 2000)

For the MOPS 2015both iICADE and Centurion produgeésDOsin order to batch
process respondent submissiof®r the MOPS 2015hése SDOsvere collected nightly at
8:30 pm EasterBaylight Time by the StEPS Il systemWhen the respondent preddke
A Gomitd b uirt Geoturion,Centurion sea  f | a g .&Each @vernhg BtEPS I
processedray data in records thdtadflag set tonTRUEO at 8:30 pm on that date. After
SIEPS Il processed the data, Centuniesethe flagst o A F AL SEThistimingg ht | vy .
conventionmay havecause StEPS 1l to processome data thahe respondengnteredafter

8 For more information on the FSRDC system,Isips://www.census.gov/fsrdc
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shepr e s s e d HorSxample, if a réspdent entegddata into Centurion and preske
submit at 10 am, then chambsome responseat 4 pm, StEPS Nvould process the data as of
4 pm, regardless of whether or not the respondent mtesbmit again at 4 pn©On the other
hand, if the respondentdt submied data at 10 am, then maher changes at9 pm addi

not press submitStEP S 1l would only procedhe data athe respondent submitted it 14t
am.StEPS Il would not process the changes made at @ngihthe respondent preste
submit agair?

StEPS 1l alloved multiple data versions to be stored within the system. The first time that
datawasread into StEPS itwass aved as #AOrigi nS4EPE ynev&e por t edo
overwrote or changed OR dafehe OR data then populat¢he downstream da versions,
whichincludel iLat est Reportedo (RP), fAMachine Edit ¢
AWei ght edo Z{sk@Es al dataivegsiomse&nd the order in wiStBPS 11
populatedthemin the data stream.

Any time duringthe collection period that new datavasavailable in the nightly
processing the new data repladehe existing data in the RP fieldStEPS Il could have
overwritten the RP fieldhs many times as there are daythimcollection period sinceStEPS
Il processedhe SDOs nightly This field always refleetd the latest data submission. There
wasan exception for empty data items, whichuld never overwrite submitted dat@.

StEPS llsaved data n  a fi s k i imwhighteaclfswwveynieant and valugs stored
as an individual ecord identified by survey IPAhmed and Tasky, 2000Yhis implies that,
becausestEPS 1l could overwrite the RP fieldultiple times, there is no way to differentiate
amongsuccessivesubmissionsfor a given establishmenflso, reported items may be of
different vintagesbecauséhe OR datawaspopulated at the data item level, not the response
levelll

Furthermore there is no way to determine how many submisseash respondent made
StEPS llsavda i c-ihrecdat e O oveawrotethib theckin dateiany time that new
datawasfound in the SDO. For paper recor@EPS Il saved the chegk datewhenNPC

°l' f the respondent never pressed 0 Salbmtieddatairegsadsem , St EP
The Census Bureau captured all such data after the collection period ended, but did not process any data for
respondents who had previoushpstitted data.

90Once the respondent selected a response to an itemin Centurion, she could not revert that itemto no selection, so

it was not possible to generate an empty value froma completed value for repeat Centurion submission. Thus, the
exceptiondrempty items could only be invoked if the respondent returned multiple paper forms or both paperand
electronic forms.

1 For MOPS 2015, an automatic process gergaatdoverwrotet hese fAfat fileso every thi
7:00 am and 7:30 pniH onweekdays. The only way to examine differences in respondent submissions would
havebeento save allfat files and compare among them. Because this would be very costly in terms of storage space,
only intermittent fat filesveresavedo beused by the resarch teamfor preliminary inquiries.
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first received the formand theroverwrote it with a new datghen the datwasread into
ICADE, whichgenerally occurredeveral days later.

For the Census Buredua considera record for tabulation in 2015, respemts musthave
provided responsds seven key itemsor reference year 201%ems 1, 2, 6, and 186. The
Census Bureachose these itenas key items because they form the smadebset of tems
from Section Aon the survey instrumerhatrespondents must have compleiethey
properly followed the skip patterns associated with Section A. S@easus wil only publish
official tablesfor data from Section A for MOPS 201 sponses for these seven key items
are necessary to compute an index of structured management practices (see Section 3.3
below). For ease of exposition, we refer &sponsefaving data for the seven key iteras
Acompl etl® cases. 0

The AUnit &e s(pi@&d&nate aRvahickhe Census Buregarocesses
complete case% The final URR for the MOPS 2015 was 70.9%, covering 71.9% of ASM
shipments.

The Census Burearollecteddatafor the MOPS 201%hrough October 312016.
Processing of paper fornrea NPC ended on September 30, 20t6{ Andrew Hennessfrom
the EconomyWide Statistics Division (EWDjnanually processedesponses from the
approximately 130 paper forms received after that daior to the closing of Centurion
collection on October 3Hennessy keyed the first 16 questions from late paper responses
into Centurion and manually setthe data sowiiain StEPS lito reflect that these were
paper submission. For questions4k/ and for late paper responses received between
October 31, 201@and March 1, 2017, Hennessy keyed the data directly into StEPS II.
Hennessylid not key data from late paper records that already had data in StEPS Il at receipt
of the late record due to either electronic submission or earlier submission of a paper form
and there are no plans to key that informatidimne Center for Economic Studies scanned and
archived all late paper submissions.

In addition to the seven key itenmanestablishment must be a tabulation case Ir2@id
ASM to be included in the MOPS tabulation samflaus, the release of the MOPS 2015
tables followed the release of th2015 ASMtables.The MOPS 2015 tablesere released on
April 11, 2017 Census Bureau staff loaded @15 ASMtabulation status flag, algnwith

2l'n St EPS -lnh¢ ias i@myeckbservation with submitted dat a,
reported data in the seven key items.

3 There is another measure of response completeness called the Hditpls ponse Rate (TQRR). TQRR is an

itemlevel measure thatgives the share of the total data that respondents reported for thatitem (versus data that
Censusimputes). We have not calculated TQRR for the MOPS.

4 nitially, only responses to the firsé fjuestions were keyed to facilitate production ofthe MOPS publication

tables.
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NAICS industry and employment reported from 2815 ASMand establishment age from
the Longitudinal Business Databas#o StEPS Il

3.2. Feith Document Database

Although not specifically for processin@,ensus Bureau employees can conduct
additional review of paperand electronidorms using a system calldekith Document
Database (FDDJFDD is a document storage system that can be used to access images of the
scanned papeMOP Ssubmissions This system allows analysts to inspect paper forms where
ICADE flags were set or to review sections of the form that may not have been keyed (e.qg.
the ARemar ks 0 sSuwey foona with opulatéderesponsesnfrtpm Centurion
submissions are also archived and available for user revieD

FDD was usedo verify the data in StEPS1br a small number of paper forms. There are
no plans to do further review of the paper forms usibd.

3.3. Estimation

In order produce official tables for publication on the MOPS 20d5first translated the
gualtative databn management practices gathered by the surveynatmingful quantitative
derived itemdor use inestimation. The process pfeparingthe submitted data to produce
sample estimatewas as follows: firstwe developed a series of rulesctwrectthe user
reported data for common issues and produce maebited dataNext,the MOPS team
transformedhe machineedited data into derived itenfisr tabulation Subsequentlythe
MOPS team, including Census Bureau mathematical statisticians, identifiedfaras
tabulation angroduced estimatassing the derived items.

Edits and Machind=dited Data

The common issues that arise within submitted data are primarily the result of errors on
the part of the respondent or skip patterns inherent in the survey instrument. In order to
address these issueEPS Iffirst flaggedthe dataCensusBureauparlane refers toliese
it em f | ags thase edisaanottnecessariybrestlt in changes to any data version
For the MOPS 2015, current period (2015) and recalled data (2010) ckediige
independently within a question. Thattlse MOPS team coitiered the current and recall
data to beseparate items.

The Census Bureau developed item efdtdour common scenarios relatedthe
guestionscovering management practiceBirst, the Census Bureau applied ®iitcases
where the respondent selectadre than one response and the question specified that she
shoul d Amar k Secamgthe Census Bureauamplied editcases where the
respondent selected more than one response a
all [responses] #it applyo Third, the Census Bureau applied editscases where the
respondent did not skip questions tela¢ should havskipped based on prior responses
Finally, the Census Bureau applied editc#ses where the respondent propéolipwed
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skip paternsin order to identify skipped questions for later simple imputatibable 4
provides a summary of the order of these edits and the machied dalia actionghat result
from thesdour cases, referred to as Edit 1, Edit 2, Ediaidd Edit 4respetively.

Edit 1refers tothe case where a questispecifiedi mar k one 0 theesponse b
respondent selects more than one response. This edit onlydappiases where the
respondent returns a paper copy of the sureynoted in Section 2.8bove, Centuriorid
not permit multiple selections on questions witlaeeinstructions specified that the
respondent should ma r k responsebor paper responses to the 2010 MORSEMOPS
research team nullified the entire itaihthe respondent incectly selectd multiple
responsesBecause items 1, 2, 6, and 18 were key itemsnullifying submitted datavould
haveincreasd the risk that a recondbould be ineligible for tabulation andvould thus lower
survey response rates. As such, for the MQPLS, the Census Bureau populatdee ME

version of the data witthe most structured management practice selected by the respondent
if the Edit 1 flag was séé

Edit 2refers tathe case whera questiorspecifiedt hat t he respondent st
fresponses] t ha selecdegmwre yhantone aeapdnsekenCensus Bureaneeded
to assigna single structured management score for #éaaohper respondent to serve as an
input into the single index value for managem&khen constructing this ser f or A mar k
that applyodo items in 2010, Bloom et al. (201
all selected responseBaking the average lowers the index value for respondents who choose
more than one response relative to choosing the dtighgplicable score. Itis not clear that
taking the average accuratedflectedthe structure of management practices. For example,
guestion 3 askdhow frequentlymanagerseviewedkey performance indicators (KPla)
the establishmentit may not necesarily be true that eespondent whgelectediy ear | y, 0
Amont hl y, 0haddessdtrudtatenin Heymianagement practices than a respondent who
selectednly Adaily. 0 Ihadmdreastuttyred practicéarom gxantple,she
hada variety of KPIs thatmanagers may have reviewatdifferent intervals for specific
reasonsAs a result, for the MOPS 2018)e Census Bureadmnputed the ME version of
Amar k all t toahe mastpsipuctyréd practice sefected by the respoiidén
Edit 2 flag was set

Edit 3refers tathe case where a respondansweredt least onguestionthat should
have been skipped based her response to a prior itemcduiisoccur in either electronic or
paper formats. Both the electronic and pdpems statd that skips should occur only if the
respondentelectedhe skipgenerating responses for both the current and prior gefidis
did not prevent respondents from providing inconsistent responses to subsequent items based

Census associated the fimost structuredd response to
score in Table 7 of the responses selected by the resporefesitsonstructed the derived items for each question
from the monotonic scoresin Table 7.
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on their prior reponsesAs described in Section 2.8nder very rare circumstances a

respondentould generate data for questions teaé should have skippdshsed on her final

submitted response®f course, on the paper form, nothipgeventedhe respondent from

answeing questions even the instructions to prior items instructed her to skip théra

refer to the item that indicated that the respondent should skip future items based on her
response as the Atrigger questiono for the s

In the case of EdB, the trigger questioneceivedan edit ifthe respondent provided
responses to subsequent items that she should have skigimdigh responses to these
items mayhave beeinconsistent with the response to the trigger question, te&sao way
to detemine which responses matatthe intentions of the respondent. As such, we é&igat
even inconsistent data as valid under Bdibpting only to flag issues rather than produce
changes in th&/E data.

Edit 4 refers tathe case where the respondent propéotpwed skip patterns. An edit
flag wasset on the trigger question when the responses to subsequent guastiengpty as
prescribed by the skip pattefh.hat i s, if a respondent select
|l ndicatorso for i tskimtoikm 6.4fforethswespondéenhiteh 2has t ed
the value corresponding to ANo Key Perfor mar
contain data, then the edit flag is set on iterm2eneral, theVIE data for the subsequent
guestionswasset to the least structured practice in the set of all possible respdmseshe
Edit 4 flag was sefThat is, in the previous example, items 3 and 4 would be set to the value
corresponding to the response i Nmespadng toand it
the response AWe did not have alm3010dnuls pl ay bo
data due to skip patterns were not altered, which had two effects. First, this réduced
number of respondents in the research saragleespondentisho properly followed skip
patterns may have answered few®r minimum of11 itemsnecessary for inclusion in the
sample Second, it biased the index upwards since the management index was a simple
average of completed items for each respondent. Sdtenghachineadited data to the least
structure practicesliminated this upward bia$®

For tems 7, 8, 10, and 1he CensusBureaudetermined that it would be inaccurate to
impute the least structured response under certain applications of the skipsp&iber
exampl e, assume that the respondent selectedc
about the time frame of production targets at the establishment. It would be inaccurate to say
that the establishmentséthavgemscWweereé fpadDsic
Aonly [to] senior managers, o0 the least struc
Similarly, assume that the respondent select

18 Since current period (2015) and recalled data (2010) received edits independently, Edit 4 was applied ifthe
respondent chose the sigpnerating response in thriggger question for the currentperiod (recalled data) and
skipped subsequent items for the current period (recalled data) regardless of her responses for the recalled data
(current period).
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item 9 (11). It would be inaccurate toimpdieP r oduct i on tar getdaitem not me
10 (11), even though that is the least structured response. In tlsesgheaCensus Bureau

assignsa v a | u eto the ME @a®d@r the items in question, which identifies them for

further processing.

Derived ltems

After performing thesimple imputatios to generate the ME data as described glibee
Census Bureau generated derived items from the ME tlad¢se derived itemarestored in
the Final (FN) version of the data in StEF®e derived items ¢luded item-level structured
management scoresd the establishmeladvel structured management scdre2010, the
research team assigned each i@store on a scale between zero and one, with zero
corresponding to the least structured response andooresponding to the most structured
responseThe Census Bureatiized the same scoring metric for the MOPS 201&ble 5
shows the scores associated with each item and response

The establishment structured management score is the simple average of the
establishment sé s cor s CehsosBuréatomputéd thissnteans i xt e e n
with a dynamic denominator, so that tfenominator wathe number of noempty item
level scores for each respondefiws, the denominator ranged between seven (the minimum
number of responses if the respondent completed only the key items) and 16 (the number of
guestions on management practices).

The Census Bureaassigned a value of zero to the derived items assdaidtie ME data
that was populated with a @99 .thatthédredpdndentgh it
selected the particular responses that were
possible responses, these respondents had relatively ctiimsgtdipractices based on their
responses to the trigger question.

Estimation

As described in Section 3.1 abovhe Census Bureaeleasedablesbasedn Section A
of the MOPS, which covers management practioasApril 11, 2017 These tables and a
corresponding tip sheet are availablehidps://www.census.gov/programs
surveys/mops.htmlIResuls from othersectionsof the 2015 MOPS will be releaseid
researchapersthrough the CES Woikg Paper Serieg.his research will inform the
potential publication obfficial tableson these sections for future MOPS waves.

The publication tables for the 2015 MOPS primarily coaeslistf average overall
management scores by indussybsectarstate establishmentmploymentsize, and
establishmentge classed.he Census Burealso releasg¢atable showing whafraction of
respondents provided each response to each question basedihdat.For items that
specified that rke salolndtemats aspeppugtded dsMpats e t ab
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combination of the ME and RP data. If the M&a weragmputed according to Edit 2, then

the Census Bureauopulatel the tables using the ME data. Otherwibe, Census Bureau

usead the RP data to populate the tables in order to preserve selection of multiple responses. If
the ME data was 06996 in ac dheCesusBueagauedh | mpu
the responses in the share of respondents who did not respond to ttesitemouldhave

beenn naccurate to group them with the fAleast ¢

Sample weights for the MOPS were basethensample weights from the 208&nual
Survey of Manufactures mailout sampensuBureau Mathematical Statisticians
constucted posstratified weightsprior to publication tabulationsThe poststratified
weights were calculateby multiplying the MOPS sample weightby a unit nonresponse
adjustment factoas wellasa calibration factorThe unit nonresponse adjustmenttfsevas
calculated based on 2015 MOPS. The calibration factors used the final 2015 ASM weights
as the population totalSample weights for the MOPS 2010 are available on the associated
researchie andwere adjusted foa sample that requires data fdr df 16 items in Sewn A
and ASM TABSTAT = AY,0 among ot heR0l0F actor s.
MOPSpress release and Blooet al. (2013) are unweighted.

The MOPS 201%ublication tablegontain estimatesonstructed usingoststratified
weights For thetables that present the average management score by state, inchatigity (3
NAICS), employment size, and age, the average managemenissttereveighted average
of the establishmesievel (unweighted) management score for eacrbyp. The table
presenihg the share of responses to each questigplays weighted response shar&ample
andpoststratified weights are available on the associated research file for MOPS 2015.

As with the ASM, and indeed all Census Bureau data releasqmidiwation tables for
the MOPSwverer evi ewed t o ensure that fAno data are

operations of an individual establishment or
(Titles 13 and 26 of the United States Cole).

For additionalinformation on the Methodology for the 2015 MOPS, visit

https://www.census.gov/prograsasirveys/mops/technical
documentation/methodology. html

17 Source: The Annual Survey of Manufacturers Methodology. Foe mformation on disclosure avoidance at the
Census Bureau, s@éps://www.census.gov/prograsesirveys/economicensus/technical
documentation/methodology/dis closure.html
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4. Research Mcrodata File Preparation

4.1. MOPS 2010

Because the MOPS 2010 was conducted @sta the 2010 MOPS microdata file was
prepared by the research team. Many of the details of the microdata construction may be
found in Bloom et al (2013)The 2010 MOPS microdatle includes each of the survey
responsesone for reference year 2010 and one for recall year. 2085 file also includes
duplicate records resulting from the cumulative nature of the files downloaded from one of
the Census Bur e a ulhsresearchleancconstruated flgs sotidentiys .
duplicate recordand ther e s e a r cbhselheesamplé.sThe baseline sample was created
from the set ofapproximately37000 uniquerespondent records using the following criteria:

- atleast 11 nomissng responses to the firsé tjuestions;

- asuccessful match to the 2010 Annual Survey of Manufacturers (ASM) using the unique
establishment identifier;

- apositive tabulation status for the 2010 ASM;

- avald identifier in the Longitudinal Business Datab@d4$&D) when matched using the
2010 ASM assigned LBDNUM identifier;

- positive value added as reported in the 2010 ASM;

- positive employment as reported in the 2010 ASM;

- positive imputed capital.

Most of the MOPS gquestions allow for responses for 2010rétie@zence period) and 2005
(the prior period). For those items, the unique respondent identifier and the year variable can
be used to differentiate between reported values for reference and prior periods. When the
guestion was only asked for the referepedod, the value for reference period is included in
both records.

When questions allow for "Check all that apply”, the MOPS microdata file includes
variables that represent each possible answer as well as a separate score measure. For
example, gustion nine allows for five possible answers. The MOPS microdata file includes
variables {q09 1, 09 2, q09_3, q09_4, 09 5}; each may take the value of {0,1}. In
addition, there is an aggregate score variable, bs_q09. Scores are calculated for both the
reference and prior reporting periods.

Al ong with scores for questions that- allow
Ekstenc al cul ated standardized management scores
the recalled or prior period (bs_maeanent), as well as measures of data driven
performance monitoring (bs_monitoring) and the use of incentives and targets
(bs_incentives). Each score is calculated at the establishment level using the same
methodology atthe establishment level for ea@r ysing the following methodology:

The management score for each establishment is generated in two steps. First, the
responses to of the 16 management each questions are normalizedl @cald) The
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response which is associated with the most structmaathgement practice is normalized
to 1, and the one associated with the least structured is normalized to zero. We define
more structured management practices as those that are more specific, formal, frequent or

explicit. For e x a mwdsan undeperorminganeAnanaggr . . . whe
reassigned or dismissed?o0, t he -managpronse AW
underper f ormanceo is ranked 1 and the respons

guestion has three c adorgigassignedshe valuehOss. Ai n bet
Similarly for four categories the Ain betw
on. Second, the management score is calculated as the unweighted average of the

normalized responses for the 16 management questionsbustness tests we also

evaluated another way to average across the 16 individual scores. We used a management
z-score, which normalizes each question to have a mean of 0 and a standard deviation of

1 and averaging across these. We found that allesuits were extremely similar

because the averageseore is extremely correlated with our main management measure.
(Bloom et al., 2013)

The monitoring score averages individual question scores across itesn8}hile the
incentives and targets sca@eerages across items {6, 716}.

The management section of the MOPS instrument includesinbwikip patterns. For
exampl e, if a respondent answered ANo produc
2010, the respondent is directed tpdk question 13. Skip patterns generate missing data
and unlike the processing for the MOPS 2015 described in Section 3.3 #imse , missing
values are dropped from the management score calculations. Likewise, those who chose to
answer questions tha wer e supposed to be skipped based
generate skip patterns had those responses included in their management score calculations.

4.2. MOPS 2015

The MOPS 2015 microdata file was constructed at the Center for Economic Sisidgs
the processed data from StEPSTHe microdata file contains the response data for all 46
guestions from the MOPS 2015, excluding the data from SectiotJiiertainty. The data
for Section D will be made available in 2019, once the forecast leialn be validated
relative to realized 2017 outcomes. Data is provided for all establishments for which the
checkin date is nommissing. The data is reshaped so that the 2010 recall data are separate
observations from the 2015 reported data. Obsengfimm the same establishment will
share an | D, but will have different values
is also set equal to one for the 2010 recall data and equal to zero othEownisheckbox
guestions where there is no réc@mponent, the corresponding variables wil be empty in
the recall observations. The respondent start date and the completion date (discussed below)

are both populated with the same value for both the reported and recall observations for any
given ID.
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Far items 116, several versions of the data are provided. ld$tereported data, which
have not undergone editing and imputatiame provided under each variable name. The
edited and imputed data version used as an intermediate input into the constfutt®n
published tables s al s o pr ovi dehddhisversibn oftthHe elaiapequealentx i
to the machineedited (ME) data version described in Section 3.3 aliDeeived items for
tems 211 6 ar e al so mad euh av aTi H eadrdcéaredaaseagdn@n X
scoreisi n t he var i abpubedisfimpertana t9p rota ¢hattoause the MOPS
2010 microdata was prepared under different rules for editing and imputation, the
management scores are not directly comparable. Data usersedlto construct
comparable management scores over survey waves.

We also make the scores from Bloom et al. (forthcoming) avaiablthe microdata file

The iteml e v e | scores are made available as AQXX_
scoreisinthe ar i abl e A maTha Bjoemetalscores bavéoundifferences

from the tabulation scores. First, in the <ca
mean of the scores associated with all selected responses, rather than the max of the
associated scores. Second, for fimark oneodo it

one item the response is treated as missing rather than taking the max of the scores
associated with all selected responses. Third, for iteti®, 8cores of zerora not imputed

when the skip patterns are properly followed, but rather the skipped items are treated as
missing. Finally, instead of requiring the seven key items to compute the management score,
Bloom et al. compute the management score when any 10rerit@mns are populated.

For all checkbox items, the provided data is numeric, with each digit corresponding to the
order of the selected boxgSonsider a hypothetical a r i a b | e , withifgua pogsilemne , 0
response boxes. If the respondent selectsrtetdio boxes in the order they appear on the
form, but not the latter two boxegarname has or r e s p o n d i forghat regspéndeat A 1 2 0
To simplify use of the data, dummy variables for each checkbox are also provided. For the
preceding exanpdl egndiviavranranna me 20 wi | | both b

~

particular respondent and Avarname_ 30 and Av

In addition to responses to the items on the form, several other processing variables and
flags are provided. The chet date, or the date that the processing system last recorded
updated data, is provided, as is the completion date, which is the date that the respondent
reports that she completed the survey. There is no need for these two dates to be equal. The
data sarce is provided, which allows data users to determine whether the responses were
submitted as a paper form or via Centuridhere are processing variables for whether or not
the seven key items are provided (response code) and whether or not the Idabe cou
matched to ASM responses at the time of tabulation. There is a variable which is set to true if
the observation was used in the publishdbles.Both the sample weight, which is set when
the sample is drawn, and the pesttification weight, whichaccounts for nomesponse and
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is used to construct the published tables, are provifledre are flags set for hakdyed
data and responses for which the respondent

5. Conclusion
The 2010 MOP Swasthe firstever &rge survey of management practices at
manufacturing establishments in the United Stalbe Census Bureau fieldedsacond
wave of the MOPS for reference year 20itbboth yearsthe Census Bureassued the
MOP Sas a supplement to the ASM, but duetdaunique content, the MOPS collection
strategydiffered from the ASM collection strategy in key wayor examplethis paper
details the important mail and collection strategies used for the MOPS and differences in the
collection and processing of the NAQ over two survey waves

This paperlsodetails the paper and electronic collection technolofpeshe MOPS as
well asthe impactghat these technologies mhsve had otthe reporteddata. Additional
researchis necessary to determine whether there are other systematic differences between
respondents who complete the MOPS electronically and those who complete the paper form.

The Census Bureguocessed the 2015 MOPS in a manner gintéamany of its other
surveys, using the StEPS Il processing systéne Census Bureanerformed simple
imputation and derivation on the submitted datgield results that are interpretable by data

usersand generate meaningful measures of managermbatCensus Bureaelease
statistics from this imputed data and the related derived wenie form of official tables.

Furthermore the Census Bureauakes MOPS dataavailable to researchers on approved
projects through the FSRDC netwddtiowing thevalidation of the data. This validation
provides additional information on the value of the MOPS data topthigic and the research
community. Validation ofthe MOP Salsoincludes consideration ohow the Census Bureau
can publish official statistickom data beyond Section A of the surviey future survey
waves
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Table 1.MOPS Mail Schedules

Table 1.a. MOPS 2015

24

Mailing Mail out File Creation Mail Dates
Type Dates
ASM Sample - (Datawas Jan 2016
Selection extracted from
BR the night of
Jan 02, 2016
Initial Mail Letter, Flyer Jan 02, 2016 4/28/2016
& Form
Due Date Reminder| Letter Only 5/27/2016 6/10/2016
1*' Follow-up Mail Letter 6/27/2016 7/11/2016
Only
UAA Mailing Letter, Flyer 6/27/2016 7/11/2016
& Form
2" Follow-up Mail Letter 8/8/2016 8/22/2016
Only
UAA Follow-up Letter Only 8/8/2016 8/22/2016
Mailing
PapefCloseout - 9/30/2016 -
ElectronicCloseout - 10/31/2016 -
Table 1.b. MOPS 2010
Mailing Dates
ASM Sample Selection 10/2010
Initial Mail 4/11/2011
1* Follow-up Mail 6/13/2011
1* Follow-up Remail 7/13/2011
2" Follow-up Mail 7/27/2011
UAA Re-malil 8/18/2011
2" Follow-up Mail, Phase Il 8/23/2011
MOPS Closeout 2/15/2012




Table 2. KFI Constraints

Variable Type Rulesapplied

Text box Charactersdi0'..'9''A".."Z'"'&''#';
VrNRY@ NS ) T <SS
Y104
Length (varies by field)

Dollar value Charactersef[, €, 9]
Length [0, é, 8]

Percent Character set [0, ¢é, 9]
Length [0, ¢é, 3]
Range [0, ¢é, 100]

Quantity Character set [0, €&, 9]
Length (varies byfield)

Year Character set [0, é, 9]
Length [4]

Source:US Census Bureau. (201&015 Management and Operational PractiSegvey Matrix

Table 3. KFI Flags

Type of flag Value Description
Item 1 Bracketed data
Item 2 Altered Stub
ltem 3 Coverage

Item 4 Other

Page

Source:US Census Bureau. (201&015 Management and Operational Practices Survey Matrix
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Table 4. Summary of Editsand Machine-Edited Data Actions by Question

Question| Edit 1 Edit 1 action Edit 2 Edit 2 action Edit 3 Edit 3 action | Edit 4 Edit 4 action

1 Mark one | Select most structureq

2 Mark one | Select most structureg Skip with (none) Skip with no | Set 3,4,5 to le
reported datg reported datg structured

3 Mark all | Select most structured

4 Mark all | Select most structured

5 Mark one | Select most structureq

6 Mark one | Selectmost structured Skip with (none) Skip with no | Set 7,8,9,10,1
reported datg reported datg to least struct

7 Mark one | Select most structureq

8 Mark one | Select most structureq

9 Mark all | Select most structureq Skip with (none) Skip with no | Set 10 to leas
reporteddata reported datg structured

10 Mark one | Select most structureq

11 Mark all | Select most structureq Skip with (none) Skip with no | Set 12 to leas
reported datg reported datg structured

12 Mark one | Select mosstructured

13 Mark one | Select most structureq

14 Mark one | Select most structureq

15 Mark one | Select most structureq

16 Mark one | Select most structureq

Notes:It is assumed thatedit oneruns before editamd edit two runs before edit three, itemedits run in question order, edit flags are setandthen actions are

taken to created machine edits, and derived items run after edit flags are set and machine edit changes are exe@ibed! Septcat setd edits, actions,

and derived items are constructed for boththe current and prior period (20d8seslata and 2010 recall data).
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Table 5. Monotonic Rankings of MOPS Questions

Question Response Monotonic Score
Number
1 We fixed it but did not takéurther action 1/3
1 We fixed it and took action to make sure that it ¢ 2/3
not happen again
1 We fixed it and took action to make sure thatit ¢ 1
not happen again, and had a continuous
improvement process to anticipate problems like
these in advance
1 No action was taken 0
2 1-2 key performance indicators 1/3
2 3-9 key performance indicators 2/3
2 10 or more key performance indicators 1
2 No key performance indicators 0
3 Yearly 1/6
3 Quarterly 1/3
3 Monthly 1/2
3 Weekly 2/3
3 Daily 5/6
3 Hourly or more frequently 1
3 Never 0
4 See question 3 See guestion 3
5 All display boards were located in one place (e.| 1/2
at the end of the production line)
5 Display boards were located in multiple places | 1
(e.g. at multiple stages of tipeoduction line)
5 We did not have any display boards 0
6 Main focus was on shetérm (less than one year| 1/3
production targets
6 Main focus was on longerm (more than one yea| 2/3
production targets
6 Combination of shorterm and longerm 1
production targets
6 No production targets 0
7 Possible to achieve without much effort 0
7 Possible to achieve with some effort 1/2
7 Possible to achieve with normal amount of effor| 3/4
7 Possible to achieve with more than normal effor 1
7 Only possible to achieve with extraordinary effo| 1/4
8 Only senior managers 0
8 Most managers and some production workers | 1/3
8 Most managers and most production workers | 2/3
8 All managers and most production workers 1
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Question Response Monotonic Score
Number
9 Their own performance as measubgdproduction | 1
targets
9 Their team or shift performance as measured by 3/4
production targets
9 Their establishment's performance as measure( 1/2
production targets
9 Their company's performance as measured by | 1/4
production targets
9 No performance bonuses 0
10 0% 1/5
10 1-33% 2/5
10 34-66% 3/5
10 67-99% 4/5
10 100% 1
10 Production targets not met 0
11 See question 9 See question 9
12 See question 10 See question 10
13 Promotions were based solely on performance | 1
ability
13 Promotions were based partly on performance § 2/3
ability, and partly on other factors (for example,
tenure or family connections)
13 Promotions were based mainly on factors other| 1/3
than performance and ability (for example, tenu
or family connections)
13 Non-managers are normally not promoted 0
14 See question 13 See question 13
15 Within 6 months of identifying nemanager 1
underperformance
15 After 6 months of identifying nemanager under | 1/2
performance
15 Rarely or never 0
16 Seequestion 15 See question 15
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Figure 1. Items 30 and 31 Centurion Instrument

2015 MANAGEMENT AND
ORGANIZATIONAL PRACTICES
SURVEY

Main Menu About Survey Contact Us

Help Telephone: 1-800-233-6136
(8:00am-4:30pm ET/M-F)

Section D - Uncertainty

30. What are the approximate dollar values of PRODUCTS SHIPPED, includil f and other
ipts at this freight ch and excise taxes.

Report in $1000
For 2015 calendar year s{:],ooo

Estimate for 2016 calendar year C.OOO

31. Looking ahead to the 2017 calendar year, what is the approximate dollar value of PRODUCTS SHIPPED you would
i for this in the i ios, and what likelihood do you assign to each scenario?

Approximate dollar value of
shipments in 2017
Report in $1000

2017 scenarios, from
lowest to highest

Percentage likelihood (values in this
column should sum to 100)

LOWEST

Low

[P
[
MEDIUM [
[
P

HIGH

HIGHEST

%

Save and Continue

Burden Statement Accessibility Privacy Security
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Figure 2. Item 11 Paper Form vs. Centurion Instrument

Figure 2a. Paper Form

o In 2010 and 2015, what best describes what happened at this establishment when a problem in the production
process arose?

Examples: Finding a quality defect in a product or a piece of machinery breaking down.

Mark one box for each year | 2010 | 2015
We fixed it but did not take further action O O
We fixed it and took action to make sure that it did not happen again . O I
We fixed it and took action to make sure that it did not happen again, and had a

continuous improvement process to anticipate problems like these in advance . . . O OJ
No action was taken O O

Figure 2b. Centurion Instrument

Main Menu About Survey Contact Us

Help Telephone: 1-800-233-6136
(8:003m-4:30pm ET/M-F)

Section A - Management Practices

1. What best d ibes what h d at this i when a in the production process arose?

Examples: Finding a quality defect in a product or a piece of machinery breaking down.
During 20107

© we fixed it but did not take further action

() We fixed it and took action to make sure that it did not happen again

(O We fixed it and took action to make sure that it did not happen again, and had a continuous improvement process to anticipate
problems like these in advance

© Mo action was taken

During 20157

O We fixed it but did not take further action

(O we fixed it and took action to make sure that it did not happen again

(O We fixed it and took action to make sure that it did not happen again, and had a continuous improvement process to anticipate
problems like these in advance

Mo action was taken

Save and Continue

Burden Statement Accessibility Privacy
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Figure 3. Items 27 and 28 Paper Form vs. Centurioninstrument

Figure 3a. Paper Form

@ a) Consider each of the following sources of data and rate how frequently each source was used in

decision making at this establishment in 2015.
Marlk all that apply l Dsily I Weekly | Monthly Yearly | Never
Performance indicators from production technology or .
Shents T R S e e O O — — O
Formal or informal feedback from managers . . . . . . O | i O O
Formal or informal feedback from production workers . . O O O O 0
Data from outside the firm (suppliers, customers, outside ?
datyprovaders) ol @ i e wa b e v | O L L O
b) Now think back to five years ago. How frequently was each source of data used in decision making at

this establishment in 2010?
Mari all that apply [ Daily I Weekly I Monthly I Yearly I Never
Performance indicators from production technology or
instasmmentS o o el e s S e o | 0 — — O
Formal or informal feedback from managers . . . . . . O O O O O
Formal or informal feedback from production workers . . O El O O £l
Data from outside the firm (suppliers, customers, outside = = =
data providers) . . . . . . . . . . . . ... .. ... O O S L O

@ a) How frequently was each of these activities influenced by data analysis at this establishment in 2015?

Mark all that apply [ Daily | Weekly I Monthly I Yearly I Never
Design of new products or services . . . . . . . . . . | O O O 0
Demand forecasting . . . . . . . . . . . . .. . .. | 3 O O |
Supply chain management. . . . . . . . . . . . . .. O O = M 0
b) Now think back to five years ago. How frequently was each of these activities influenced by data analysis at

this establishment in 2010?
Mark all that apply | Dsily | Weekly | Monthly Yearly |  Never
Design of new products or services . . . . . . . . . . | O 0
Demand forecasting . . . . . . . .. . . . ... . . O [ O
Supply chain management. . . . . . . . . . . _ . . . 0 [ % 0
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Figure 3b. Centurion Instrument

Form: MP-10002 OMB No.- 0607-0863 Approval Expires: 12/31/2016

| 2015 MANAGEMENT AND
ORGANIZATIONAL PRA
SURVEY

Help Telephone: 1-800-233-5136
(8:00am-4:30pm ET/M-F)

Section C - Data and De
27. Consider each of the following sources of data and rate how frequently each source was used in decision making at

this establishment.
Mark all that apply.

During 20107

Monthly
Performance indicators from preduction technology or instruments 0

Formal or informal feedback from managers

Data from outside the firm (suppliers, customers, outside data
providers)

0
Formal or informal feedback from production workers O
0

During 2015?

Weekly | Monthly
Performance indicators from preduction technology or instruments O

Formal or informal feedback from managers

Data from outside the firm (suppliers, customers, outside data

0
Formal or informal feedback from production workers O
providers) L

Save and Continue

Burden Statement

- 2015 MANAGEMENT AND
ORGANIZATIONAL PRACTICES
SURVEY

About Survey

Help Telephone: 1-800-233-6136
(B:00am-4:30pm ET/M-F}

Section C - Data and Decision Making

28. How frequently was each of these activities infl d by data lysis at this blish ?

Mark all that apply.

During 20107

Monthly
Design of new products or services ]
Demand forecasting O

Supply chain management (]

During 20157

Monthly
Design of new products or services O

Demand forecasting O

Supply chain management O

Burden Statement
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Figure 4. Example Edit Language

Main Menu About Survey Contact Us

Help Telephone: 1-800-233-6136
(8:002m-4:30pm ET/M-F)

Please verify the responses marked below.

To ignore these problems, press the Save and Continue button again.

Section A - Management Practices

1. What best describes what h d at this i when a in the duction process arose?

Examples: Finding a quality defect in a product or a piece of machinery breaking down.

|® Please make a selection.

During 20107

O we fixed it but did not take further action

(O)'We fixed it and took action to make sure that it did not happen again

() We fixed it and tock action to make sure that it did not happen again, and had a continuous improvement process to anticipate
problems like these in advance

O No action was taken

|® Please make a selection.

During 20152

O We fixed it but did not take further action

O We fixed it and took action to make sure that it did not happen again

(O'We fixed it and took action to make sure that it did not happen again, and had a centinuous improvement process to anticipate
problems like these in advance

0 No action was taken

Save and Continue

Burden Statement Privacy Security

Figure 5. Data Versions

Source: StEPS Il User Manual
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